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(54) BRITTLE FORMED PRODUCT AND IRON-BASED POWER MATERIAL AND METHOD FOR 
MANUFACTURING THESE MATERIALS 



(57) Cotton-like aggregates (B) including grinding 
chips from an iron-based metal and a grinding fluid con- 
taining oil and water are compression molded for form- 
ing a brittle compact (C) having the fibrous grinding 
chips roughly sheared and excessive water and oil re- 



moved therefrom. The brittle compact (C) is crushed for 
further finely shearing the grinding chips and the result- 
ant grinding chips are mixed with a solidification assist- 
ant (D) for producing an iron-based powder material (E) 
containing the solidification assistant (D). 
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Description 
TECHNICAL FIELD 

[0001] The present invention relates to a brittle com- 
pact and an iron-based powder material, and a method 
for producing the same, and more particularly to a tech- 
nique for effectively utilizing grinding chips from an iron- 
based metal. 

BACKGROUND ARTS 

[0002] Grinding chips which occur in the machining of 
an iron-based metal such as bearing steel, carburized 
steel and the like (hereinafter, the term "machining" will 
be used to represent a concept also including grinding, 
super-finishing grinding, lapping and the like) are recov- 
ered in the form of cotton-like (fibrous) aggregates in- 
cluding a grinding fluid containing water and oil, abra- 
sive grains, and the like. Since the cotton-like aggre- 
gates contain a considerable quantity of pure iron, there 
have been made attempts to reuse the aggregates as 
steel making material. Unfortunately, however, the cot- 
ton-like aggregates contain such a large quantity of wa- 
ter as to cause bumping (phreatic explosion) if the ag- 
gregates are directly charged into a blast furnace. It may 
be contemplated to remove the water from the cotton- 
like aggregates by centrifugation or the tike. In this case, 
however, the oil contained in the cotton-like aggregates 
is also removed along with the water and hence, the 
pure iron as a component of the grinding chips is con- 
verted to iron oxide due to the self heating of the cotton- 
like aggregates. Therefore, the resultant aggregates 
need be reduced so as to be reused as steelmaking ma- 
terial. The use of a reducing agent results in increased 
costs. 

[0003] On the other hand, the grinding chips with the 
oii adhered thereto are less prone to adhere to each oth- 
er. In the case of cotton-like aggregates containing a 
large quantity of grinding chips from an iron-based metal 
containing not less than 0.2 wt% of carbon, great spring- 
back is encountered when the aggregates are compres- 
sion molded. Hence, the compression molding of the 
cotton-like aggregates involves difficulty about accom- 
plishing solidification to a desired strength. Accordingly, 
if such compacted cotton-iike aggregates are charged 
into the blast furnace, the aggregates are scatteringly 
carried upward so that most of them is collected by a 
dust collector. 

[0004] In addition, the fibrous grinding chips con- 
tained In the cotton-like aggregates are hard to crush by 
means of a hammer mil! or the like and hence, the cot- 
ton-iike aggregates cannot be sheared finely. This leads 
to a difficulty of processing the cotton-like aggregates 
into briquettes or the like. 

[0005] in reality, therefore, the cotton-like aggregates 
are not put to reuse but committed to a waste processing 
contractor for landfill disposal. 



[0006] In a steel making process including a smelting 
step and the like, on the other hand, there occur dusts 
bearing iron and heavy metals. Hence, it is a general 
practice to collect such dusts as recovery dusts (OG 

s dusts) (see, for example, Unexamined Japanese Patent 
Publication No.7(1995)-97638). Unfortunately, if such 
recovery dusts are directly charged into the blast fur- 
nace, the dusts are scatteringly carried upward to be col- 
lected by the dust collector again. As a result, the dusts 

10 are not put to reuse but committed to the landfill dispos- 
al. 

[0007] However, the landfill disposal is undesirable 
from the standpoint of the effective utilization of resourc- 
es. Furthermore, the landfill disposal entails the environ- 

15 mental deterioration as well as the increase of the dis- 
posal costs. The recovery dusts, in particular, requires 
an even greater disposal cost because the dusts contain 
heavy metals and must be committed to the landfill dis- 
posal as special industrial wastes. 

20 [0008] Itisanobjectoftheinventiontoprovideabrittle 
compact and iron-based powder material providing an 
effective reuse of grinding chips, as well as a method 
for producing the same. 

[0009] It is another object of the invention to provide 
25 an iron-based powder material providing an effective re- 
use of the grinding chips together with the recovery 
dusts, as well as a method for producing the same. 

DISCLOSURE OF THE INVENTION 

30 

[001X1] A brittle compact according to the invention is 
formed by compression molding cotton-like aggregates 
into a predetermined shape, the cotton-like aggregates 
including grinding chips from an iron-based metal and 

35 a grinding fluid containing oil and water (Cfaim 1). Ac- 
cording to the brittle compact thus composed, the cot- 
ton-like aggregates are compression molded to form the 
compact so that the compact has brittleness originating 
in the sheared fibrous grinding chips. Furthermore, the 

40 brittle compact contains a substantial quantity of pure 
iron because the residual oil prevents the oxidization of 
the pure iron as a component of the grinding chips. 
Therefore, processing the cotton-like aggregates into 
powder provides the reuse thereof as material forform- 

45 ing high-quality steelmaking briquettes or for sintered 
metals, thus contributing to the environmental conser- 
vation and the reduced disposal costs of the grinding 
chips. 

[001 1] The above brittle compact may be formed by 
50 solidification using a solidification assistant (Claim 2). In 
this case, the brittle compact can be solidified to a de- 
sired strength, so that the brittle compact is hard to col- 
lapse, facilitating the handlings thereof including trans- 
portation, storage and the like. 
55 [0012] It is preferred that the solidification assistant is 
at least one selected from the group consisting of coloi- 
dal silica, silicate of soda, aluminum phosphate, and as- 
phalt emulsion (Claim 3). This provides a brittle compact 
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which is rigidly solidified despite the presence of the oil. 
Therefore, the brittle compact becomes harder to col- 
lapse, featuring easier handlings thereof including 
transportation, storage and the like. 
[001 3] The brittle compact may preferably contain oil 
in concentrations of 1 to 5wt% (Claim 4). In this case, 
the brittle com pact can be solidified to a proper hardness 
and is adapted for effective suppression of the oxidiza- 
tion ofthe pure iron as a component of the grinding chips 
by means ofthe minimum possible amount of residual 
oil. 

[0014] A method for producing a brittle compact ac- 
cording to the invention is characterized in that cotton- 
like aggregates including grinding chips from an iron- 
based metal and a grinding fluid containing oil and water 
are compression molded thereby forming a brittle com- 
pact of a predetermined shape in which the fibrous 
grinding chips are sheared and excessive water and oil 
are removed (Claim 5). 

[0015] According the production method for brittle 
compact thus arranged, the fibrous grinding chips, 
which are hard for the conventional method to shear, 
can be readily sheared by compression molding the cot- 
ton-like aggregates. On the other hand, the compres- 
sion molding is performed as retaining the oil in the 
grinding fluid so that the oxidization of the pure iron as 
a component of the grinding chips is suppressed. Ac- 
cordingly, the brittle compact containing a large quantity 
of pure iron can be produced in an easy and assured 
manner. 

[0016] The above method for producing the brittle 
compact may further comprise the step of impregnating 
the brittle compact with a solidification assistant (Claim 
6). In this case, a brittle compact solidified to a desired 
strength can be produced. Thus is obtained the brittle 
compact which is hard to collapse, facilitating the han- 
dlings thereof including transportation, storage and the 
like. 

[0017] It is preferred that the solidification assistant is 
at least one selected from the group consisting of coloi- 
dal silica, silicate of soda, aluminum phosphate, and as- 
phalt emulsion (Claim 7). This provides a brittle compact 
which is more rigidly solidified despite the presence of 
the oil. Therefore, the brittle compact becomes even 
harder to collapse, featuring easier handlings thereof in- 
cluding transportation, storage and the like. 
[0018] Furthermore, it is preferred that the solidifica- 
tion assistant is impregnated in concentrations of 2 to 
30 wt% (Claim 8). This provides a brittle compact which 
is even more rigidly solidified. Therefore, the brittle com- 
pact becomes much harder to collapse, featuring much 
easier handlings thereof including transportation, stor- 
age and the like. 

[001 9] According to the method for producing the brit- 
tle compact, it is preferred that the above cotton-like ag- 
gregates are those adjusted for the content of water to 
not more than 50 wt% and for the content of oil to not 
more than 10 wt% (Claim 9). This results in easy han- 



dlings, such as transportation and the like, ofthe cotton- 
like aggregates and also permits excessive water and 
oil to be readily and properly removed from the brittle 
compact only by compression molding. 

s [0020] According to the method for producing the brit- 
tle compact, it is preferred that the brittle compact is ad- 
justed for the content of water to 2 to 12 wt% and for the 
content of oil to 1 to 5 wt% (Claim 10). In this case, the 
brittle compact can be solidified to a proper hardness 

10 and is adapted for effective suppression of the oxidiza- 
tion ofthe pure iron as a component of the grinding chips 
by means of the minimum possible amount of residual 
oil. 

[0021] As the grinding chips, there may be employed 
15 those containing not less than 0.2 wt% of carbon (Claim 
11). The compression molding also permits grinding 
chips having such a great spring back to be effectively 
sheared, eliminating the influence ofthe springback. 
[0022] An iron-based powder material according to 

20 the invention comprises iron-based powder and oil, the 
powder material produced by crushing a brittle compact 
formed by compression molding cotton-like aggregates 
including grinding chips from an iron-based metal and 
a grinding fluid containing oil and water (Claim 12). 

25 [0023] According to the iron-based powder materia! 
thus composed, a large quantity of pure iron is present 
because the oxidization ofthe pure iron as a component 
of the iron-based powder materia! is suppressed by the 
oil contained therein. Furthermore, the iron-based pow- 

30 der is in the form of fine particles because the cotton- 
like aggregates are pulverized by compression molding. 
Accordingly, the inventive material can be reused as 
powder material for forming high-quality steelmaking 
briquettes or for sintered metals, thus contributing to the 

35 environmental conservation as well as to the reduced 
disposal costs ofthe grinding chips. 
[0024] The above iron-based powder material may 
further comprise a solidification assistant (Claim 13). In 
this case, the powder material can be solidified to a de- 

40 sired strength and into a desired shape simply by com- 
pression molding. Accordingly, the reuse ofthe grinding 
chips can be further promoted. 
[0025] It is preferred that the solidification assistant is 
at least one selected from the group consisting of rice 

45 polishings, blackstrap molasses, starches, calcined 
lime, coloidal silica, silicate of soda, aluminum phos- 
phate, vinyl acetate sludge, asphalt emulsion, and ben- 
tonite (Claim 14). This permits the powder material to 
be rigidly solidified despite the presence of the oil. 

50 Therefore, the reuse of the grinding chips is promoted 
even further. 

[0026] The above iron-based powder material may 
further comprise coke (Claim 15). In this case, the pow- 
der material can be rigidly solidified by compression 
55 molding. I n this case, it is further preferred that the pow- 
der material contains coke in concentrations of 5 to 50 
wt% (Claim 16). This permits the powder material to be 
solidified more rigidly. 
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[0027] The above iron-based powder material may 
further comprise recovery dusts collected in a steelmak- 
ing process (Claim 17). In this case, the grinding chips 
together with the recovery dusts can be reused. This 
contributes not only to the environmental conservation 
but also to the reduced disposal costs of the recovery 
dusts. In this case, it is further preferred that the powder 
material contains the recovery dusts in concentrations 
of 10 to 30 wt% (Claim 18). This permits the powder ma- 
terial to be solidified to a desired hardness. 
[0Q28] A method for producing an iron-based powder 
material according to the invention comprises the steps 
of: compression molding cotton-like aggregates includ- 
ing grinding chips from an iron-based metal and a grind- 
ing fluid containing oil and water thereby forming a brittle 
compact having the fibrous grinding chips roughly 
sheared and excessive water and oil removed there- 
from; and crushing the brittle compact for further finely 
shearing the grinding chips thereby producing the pow- 
der material containing the iron-based powder and oil 
(Claim 19). 

[0029] According to the production method for iron- 
based powder material thus arranged, the fibrous grind- 
ing chips, which are hard for the conventional method 
to shear, can be roughly sheared in an easy way of com- 
pression molding the cotton-like aggregates. Further- 
more, since the rough shearing of the fibrous grinding 
chips is previously done in this manner, the grinding 
chips can be readily and effectively sheared in the step 
of crushing the brittle compact. Hence, the iron-based 
powder in fine particles can be produced in an easy and 
assured manner. In addition, the oxidization of the pure 
iron as a component of the grinding chips can be sup- 
pressed because the aforesaid steps are performed as 
retaining the oil contained in the grinding fluid. This pro- 
vides an easy and positive production of the iron-based 
powder in fine particles containing a large quantity of 
pure iron. 

[0030] In the above method for producing the iron- 
based powder material, a solidification assistant may be 
admixed at the time when or after the brittle compact is 
crushed (Claim 20). In this case, there is obtained an 
iron-based powder material capable of being solidified 
to a desired strength and into a desired shape simply by 
compression molding. Accordingly, the reuse of the 
grinding chips can be further promoted. 
[0031] It is preferred that the above solidification as- 
sistant is at least one selected from the group consisting 
of rice polishings, blackstrap molasses, starches, cal- 
cined lime, coloidal silica, silicate of soda, aluminum 
phosphate, vinyi acetate sludge, asphalt emulsion and 
bentonite (Claim 21). This provides an iron-based pow- 
der material capable of being readily and rigidly solidi- 
fied despite the presence of the oil. Thus, the reuse of 
the grinding chips can be even further promoted. 
[0032] It is further preferred that the solidification as- 
sistant is admixed in concentrations of 2 to 30 wt% 
(Claim 22). This provides an iron-based powder material 



capable of being solidified even more rigidly. 
[0033] According to the above method for producing 
the iron-based powder material, coke may be admixed 
at the time when or after the brittle compact is crushed 

5 (Claim 23). In this case, there can be produced an iron- 
based powder material capable of being quite rigidly so- 
lidified by virtue of the coke. In this case, it is further 
preferred that the solidification assistant is admixed in 
concentrations of 1 to 10 wt% (Claim 24). In this case, 

io there can be produced an iron-based powder material 
capable of being readily and stably solidified. Further- 
more, it is preferred that the coke is admixed in concen- 
trations of 5 to 50 wt% (Claim 25). in this case, there 
can be produced an iron-based powder material capa- 

15 ble of being more rigidly compression molded. 

[0034] According to the above method for producing 
the iron-based powder material, recovery dusts collect- 
ed in a steelmaking process may be admixed at the time 
when or after the brittle compact is crushed (Claim 26). 

20 in this case, there can be produced an iron-based pow- 
der material containing the recovery dusts. Hence, the 
recovery dusts together with the grinding chips can be 
reused as solidified. This contributes to the environmen- 
tal conservation as well as to the reduced disposal costs 

25 of the recovery dusts. In this case, it is further preferred 
that the recovery dusts are admixed in concentrations 
of 1 0 to 30 wt% (Claim 27). This provides an iron-based 
powder material capable of being compression molded 
to a desired hardness. 

30 [0035] According to the above method for producing 
the iron-based powder material, it is preferred that the 
cotton-like aggregates are those adjusted for the con- 
tent of water to not more than 50 wt% and for the content 
of oil to not more than 10 wt% (Claim 28). This results 

35 in easy handlings, such as transportation and the like, 
of the cotton-like aggregates and also permits excessive 
water and oil to be readily and properly removed from 
the brittle compact only by compression molding. 
[0036] According to the above method for producing 

40 the iron-based powder material, it is preferred that the 
brittle compact is adjusted for the content of water to 2 
to 12 wt% and for the content of oil to 1 to 5 wt% (Claim 
29). In this case, the brittle compact can be solidified to 
a suitable hardness whereas the oxidization of the pure 

45 iron as a component of the grinding chip can be effec- 
tively suppressed by means of the minimum possible 
amount of residual oil. 

[0037] As the grinding chips, there may be employed 
those containing not less than 0.2 wt% of carbon. The 
so compression molding also permits grinding chips having 
such a great springback to be effectively sheared, elim- 
inating the influence of the springback. 

BRIEF DESCRIPTION OF THE DRAWINGS 

55 

[0038] 

Fig.1 is a group of diagrams showing steps of a 
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method for producing a brittle compact according to 
one embodiment of the invention; 
Fig.2 is a group of diagrams showing steps of a 
method for producing an iron-based powder mate- 
rial and a briquette from the brittle compact; 
Fig.3 is a group of diagrams showing steps of an- 
other method for producing a briquette from the brit- 
tle compact; and 

Fig.4 is a partially cut-away perspective view show- 
ing another configuration of the brittle compact. 

BEST MODES FOR CARRYING OUT THE INVENTION 

[0039] Fig.1 is a group of diagrams showing steps of 
a method for producing a brittle compact according to 
one embodiment of the invention. According to the 
method for producing a brittle compact A, cotton-like ag- 
gregates B (see Fig. 1a) of grinding chips produced in 
the machining of an iron-based metal are first compres- 
sion molded for preparatory adjustment of the contents 
of water and oil which are components of a grinding fluid 
contained in the cotton-like aggregates B. The compres- 
sion molding of the cotton-like aggregates B is per- 
formed by, for example, clamping the aggregates B be- 
tween a pair of rollers 2 as carrying the same on a belt 
conveyor 1 (see Fig.1 b). However, the contents of water 
and oil may also be adjusted simply by applying air blow 
or by air compression. It is preferred in this process that 
the cotton-like aggregates B are adjusted for the content 
of water to not more than 50 wt% and for the content of 
oil to not more than 10 wt%. This facilitates the han- 
dlings, such as transportation, storage and the like, of 
the cotton-like aggregates B. 
[0040] Next, the cotton-like aggregates B thus adjust- 
ed for the contents of water and oil are compression 
molded in a mold 3 using a press, for example, thereby 
forming. a brittle compact A (see Fig.1 c). The grinding 
chips of spiral fiber contained in the cotton-like aggre- 
gates B are sheared by the compression molding. Fur- 
thermore, the compression molding also removes ex- 
cessive water and oil so that the brittle compact A is ad- 
justed for the content of water to 2 to 12 wt% and for the 
content of oil to 1 to 5 wt%. This permits the minimum 
possible amount of residual oil to effectively suppress 
the oxidization of pure iron as a component of the grind- 
ing chips. Furthermore, the cotton-like aggregates B 
have been adjusted for the content of water to not more 
than 50 wt% and for that of oil to not more than 10 wt% 
in the pervious step and hence, the proportions of water 
and oil in the brittle compact A can be easily and properly 
adjusted only by the compression molding. 
[0041 ] The brittle compact A is formed in a shape easy 
to handle, such as circular cylinder, sphere, prism or the 
like, and is compacted to such a strength as not to col- 
lapse during transportation. 

[0042] Next, the brittle compact A is impregnated with 
a solidification assistant D in liquid form. The impregna- 
tion with the solidification assistant D is performed by, 



for example, immersing the brittle compact A in the so- 
lidification assistant D filled in a tank 8 as carrying the 
compact on a belt conveyor 7 (see Fig.ld). The solidifi- 
cation assistant D used in this embodiment may prefer- 

5 ably be at least one selected from the group consisting 
of coloida! silica, silicate of soda, aluminum phosphate, 
and asphalt emulsion. Such a solidification assistant 
provides easy and rigid solidification of the brittle com- 
pact A. The solidification assistant D may preferably be 

10 impregnated in concentrations of 2 to 30 wt%. This re- 
sults in an even more rigidly solidified brittle compact A 
[0043] The brittle compact A thus obtained retains a 
part of the oil of the grinding fluid at all times including 
the processing period so that the oxidization of the pure 

15 iron as a component of the grinding chips is effectively 
suppressed. Therefore, the brittle compact can be favo- 
rably reused as a material for forming briquettes for use 
as steelmaking material. As shown in Fig.2 for example, 
a steelmaking briquette G (see Fig. 2c) can be produced 

20 by curing (drying) the brittle compact A (see Fig.2a) im- 
pregnated with the solidification assistant D for removal 
of the water contained therein . (see Fig. 2b). It is pre- 
ferred to perform the curing for about two days in the 
light of the assured removal of the contained water. The 

25 curing may be performed by allowing the briquette to dry 
at normal temperatures. Otherwise, the briquette may 
be dried by applying air blow. 

[0044] The resultant briquette G is produced bydrying 
the brittle compact A, so that there is no fear of causing 

30 bumping or of being scatteringly carried upward to be 
discharged if the briquette is directly charged into the 
blast furnace. Furthermore, the oxidization of the pure 
iron is effectively suppressed because the processing 
is performed in a manner to retain a part of the oil of the 

35 grinding fluid at all times. As to a briquette G formed 
from cotton-like aggregates B containing grinding chips 
from a bearing steel (SUJ-2), forexample, it is confirmed 
that the pure iron is present in concentrations of 70 wi% 
or more. Therefore, the briquette G presents quite a high 

40 smelting yield of not less than 90%, thus being worthy 
of a high-quality steelmaking material which can be of- 
fered to steel makers for pay. Furthermore, the briquette 
is in the solid form, facilitating the transportation and oth- 
er handlings thereof. 

45 [0045] In addition, the method for producing the bri- 
quette G features an efficient production because the 
method is adapted to solidify the cotton-like aggregates 
B without the step of crushing the cotton-like aggregates 
B into fine particles. 

so [0046] The brittle compact A may not be impregnated 
with the solidifying assistant D. In this case, the following 
procedure may be taken to form the briquette G for use 
as steelmaking material. Specifically, the brittle compact 
A formed by the compression molding shown in Fig. 1c 

55 together with the solidification assistant D are charged 
in a mixer 5 equipped with a chopper having rotary 
blades 4 (or a Henschel mixer) for crushing (see Fig. 
3a). This furhter finely shears the grinding chips in the 
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brittle compact A (finishing shearing) thereby offering an 
iron-based powder material E containing iron powder of 
pure iron, the oil and the solidification assistant D (see 
Fig.3b). The iron powder has a greater diameter of the 
order of 3 to 1 000 pm. In the crushing of the brittle com- 
pact A, the finishing shearing of the fibrous grinding 
chips in the brittle compact A can be done smoothly be- 
cause the fibrous grinding chips have been sheared pre- 
viously. In a case where theftbrous grinding chips in the 
brittle compact A are not previously sheared, the crush- 
ing of the grinding chips by means of the mixer 5 
equipped with the chopper (or the Henschel mixer) 
takes such a long time that economic merits cannot be 
obtained. In addition, it is difficult to obtain fine iron- 
based powder. In the iron-based powder material E thus 
produced, as well, the oxidization of the pure iron, which 
is a component of the powder material, is effectively 
suppressed because a part of the oil in the grinding fluid 
is retained at all times including the processing period. 
[0047] As the solidification assistant D, there may 
preferably be employed one or more than one selected 
from the group consisting of rice polishings; blackstrap 
molasses such as from sugar cane; starches such as 
potato starch, corn starch and the like; calcined lime; 
coloidal silica; silicate of soda; aluminum phosphate; vi- 
nyl acetate sludge; asphalt emulsion; and bentonite. 
Such a solidification assistant D may preferably be 
present in concentrations of 2 to 30 wt%. The rice pol- 
ishings and blackstrap molasses are particularly pre- 
ferred as the solidification assistant D because they ef- 
fectively accelerates the solidification of the iron-based 
powder material E and are less costly. After kneading, 
the asphalt emulsion is separated into an asphalt com- 
ponent and water, the asphalt component presenting 
caking which develops strength. Anionic asphalt is pref- 
erably used in the asphalt emulsion. 
[0048] Subsequently, a predetermined amount of the 
above iron-based powder material § is compression 
molded by means of a rail-type molding machine or a 
cylinder-type molding machine 6 (see Fig.3c), thereby 
forming a briquette F substantially shaped like a pillow 
and containing a large quantity of pure iron. In the com- 
pression molding of the iron-based powder material E, 
the pure iron powder with oil adhered thereto are firmly 
bonded together via the water contained in the solidifi- 
cation assistant D and iron-based powder material E 
whereby the powder material E can be solidified. Par- 
ticularly, in a case where the iron-based powder material 
E contains 5 to 6 wt% of water, 4 wt% of rice polishings 
and 2 wt% of blackstrap molasses or where the iron- 
based powder material E contains 7 to 15 wt% of water 
and 2 to 10 wt% of vinyl acetate sludge, there may be 
produced a briquette F more rigidly solidified. 
[0049] Immediately after the compression molding, 
the briquette F is subjected to quick cooling by applying 
thereto air blow at normal temperatures or cooled air 
blow (see Fig.3d). This provides an easy and stable so- 
lidification of the briquette F. Subsequently, the briquette 



F is cured (dried) for removal of the water contained 
therein (see Fig.3e) thereby giving the briquette G for 
use as steelmaking material (see Fig.3f). It is preferred 
to perform the curing of the briquette for about two days 
s in the light of the assured removal of the contained wa- 
ter. 

[0050] In the above step of crushing the brittle com- 
pact A, the brittle compact togetherwith the solidification 
assistant D, coke and recovery dusts produced and col- 

10 lected in the steelmaking process may be charged into 
the mixer 5 equipped with the chopper (or the Henschel 
mixer). In this case, it is preferred to blend together 50 
to 70 wt% of brittle compact A, 5 to 50 wt% of coke K, 
1 0 to 30 wt% of recovery dusts and 1 to 1 0 wt% of so- 

15 lidification assistant D. This provides iron-based powder 
material E containig the pure iron, coke, recovery dudsts 
and solidification assistant D. This production method, 
in particular, provides an iron-based powder material E 
capable of being more rigidly solidified because the 

20 coke and the solidification assistant are admixed in con- 
centrations of 5 to 50 wl% and of 1 to 10 wt%, respec- 
tively. Furthermore, since the mixing ratio of the recov- 
ery dusts is 10 to 30 wt%, it is easy to produce an iron- 
based powder material E capable of being solidified to 

25 a desired hardness. As the recovery dusts, for example, 
there may be employed those containing 10 to 55 wt% 
of iron (total Fe) which are produced and collected in the 
steelmaking process. 

[0051] The above methods for producing the brittle 

30 compact A and the iron-based powder material E are 
particularly favorably applied to the reuse of grinding 
chips containing not iess than 0.2 wt% of carbon. Such 
grinding chips present a great springback and hence, 
are hard to solidify. However, the application of the in- 

35 ventive compression molding shown in Fig.lc permits 
the grinding chips to be effectively sheared, while elim- 
inating the influence of the springback. A typical exam- 
ple of the grinding chips containing not less than 0 .2 wt% 
of carbon includes grinding chips from a bearing steel. 

40 [0052] Besides the aforesaid circular cylinder shape, 
the brittle compact A may also take a substantially pil- 
low-like shape, such as of eggs, almond, rugby ball and 
the tike. The pillow-like shape has a rounded circumfer- 
ential edge and is gradually increased in thickness from 

« the circumferential edge toward its center (see Fig. 4). 
Formed in such a shape, the brittle compact becomes 
harder to collapse withstanding the compressive ioad 
and is also less prone to incur partial fracture at a comer 
portion thereof or the like. 

so [0053] It is noted that the invention is not limited to the 
foregoing embodiments. For instance, the crushing of 
the brittle compact A may be followed by blending the 
resultant powdery material with the solidification assist- 
ant D, powdery coke and recovery dusts, although the 

55 crushing of the brittle compact A is performed in parallel 
with the admixing of the solidification assistant D, coke 
and recovery dusts according to the foregoing embodi- 
ments. 
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[0054] Further, the solidification assistant D, coke and 
recovery dusts may be selectively admixed. Otherwise, 
the invention may be carried out with admixing none of 
the solidification assistant D, coke and recovery dusts. 
In this case, there is produced an iron-based powder 
material E consisting of an iron-based powder material 
and oii. 

[0055] The above iron-based powder material E may 
be reused not only as materia! for forming the steelmak- 
ing briquette G but also as a powdery material for sin- 
tered metal or as a magnetic material to be added in 
resins and the like. 



Claims 

1 . A brittle compact formed by compression molding 
cotton-like aggregates into a predetermined shape, 
said cotton-like aggregates including grinding chips 
from an iron-based metal, and a grinding fluid con- 
taining oil and water. 

2. The brittle compact as claimed in Claim 1, formed 
by solidification using a solidification assistant. 

3. The brittle compact as claimed in Claim 2, wherein 
said solidification assistant is at least one selected 
from the group consisting of coloidal silica, silicate 
of soda, aluminum phosphate, and asphalt emul- 
sion. 

4. The brittle compact as claimed in Claim 1 , wherein 
said brittle compact contains oil in concentrations 
of 1 to 5 wt%. 

A method for producing a brittle compact wherein 
cotton-like aggregates including grinding chips from 
an iron-based metal and a grinding fluid containing 
oil and water are compression molded thereby 
forming a brittle compact of a predetermined shape 
in which the fibrous grinding chips are sheared and 
excessive water and oil are removed. 

The method for producing the brittle compact as 
claimed in Claim 5, further comprising the step of 
impregnating said brittle compact with a solidifica- 
tion assistant. 

The method for producing the brittle compact as 
claimed in Claim 6, wherein said solidification as- 
sistant is at least one selected from the group con- 
sisting of coloidal silica, silicate of soda, aluminum 
phosphate, and asphalt emulsion. 

The method for producing the brittle compact as 
claimed in Claim 7, wherein said solidification as- 
sistant is impregnated in concentrations of 2 to 30 
wt%. 



9. The method for producing the brittle compact as 
claimed in Claim 5, wherein said cotton-like aggre- 
gates are those adjusted for the content of water to 
not more than 50 wt% and for the content of oil to 

5 not more than 10 wt%. 

10. The method for producing the brittle compact as 
claimed in Claim 5, wherein said brittle compact is 
adju sted for the content of water to 2 to 1 2 wt% and 

1 o for the content of oil to 1 to 5 wt% . 

11. The method for producing the brittle compact as 
claimed in Claim 5, wherein said grinding chips are 
those containing not less than 0.2 wt% of carbon. 

15 

12. An iron-based powder material comprising iron- 
based powder and oil, the powder material pro- 
duced by crushing a brittle compact formed by com- 
pression molding cotton-like aggregates including 

20 grinding chips from an iron-based metal and a 
grinding fluid containing oil and water. 

13. The iron-based powder material as claimed in 
Claim 12, further comprising a solidification assist- 

25 ant. 

14. The iron-based powder material as claimed in 
Claim 13, wherein said solidification assistant is at 
least one selected from the group consisting of rice 

30 polishings, blackstrap molasses, starches, calcined 
lime, coloidal silica, silicate of soda, aluminum 
phosphate, vinyl acetate sludge, asphalt emulsion, 
and bentonite. 

35 15. The iron-based powder material as claimed in 
Claim 12, further comprising coke. 

16. The iron-based powder material as claimed in 
Claim 15, containing said coke in concentrations of 

40 5 to 50 wt%. 

17. The iron-based powder material as claimed in 
Claim 12, further comprising recovery dusts collect- 
ed in a steelmaking process. 

45 

18. The iron-based powder material as claimed in 
Claim 1 7, containing said recovery dusts in concen- 
trations of 10 to 30 wt%. 

so 19. A method for producing an iron-based powder ma- 
terial comprising the steps of: compression molding 
cotton-like aggregates including grinding chips from 
an iron-based metal and a grinding fluid containing 
oil and water thereby forming a brittle compact hav- 
es ing the fibrous grinding chips roughly sheared and 
excessive water and oil removed therefrom; and 
crushing the brittle compact for further finely shear- 
ing the grinding chips thereby producing the powder 
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material containing the iron-based powder and oil. 

20. the method for producing the iron-based powder 
material as claimed in Claim 19, wherein a solidifi- 
cation assistant is admixed at the time when or after 
said brittle compact is crushed. 

21 . The method for producing the iron-based powder 
materia! as claimed in Claim 20, wherein said solid- 
ification assistant is at least one selected from the 10 
group consisting of rice polishings, blackstrap mo- 
lasses, starches, calcined lime, coloidal silica, sili- 
cate of soda, aluminum phosphate, vinyl acetate 
sludge, asphalt emulsion and bentonite. 

15 

22. The method for producing the iron-based powder 
material as claimed in Claim 21 , wherein said solid- 
ification assistant is admixed in concentrations of 2 
to 30 wt%. 

20 

23. The method for producing the iron-based powder 
material as claimed in Claim 1 9, wherein coke is ad- 
mixed at the time when or after said brittle compact 
is crushed. 

25 

24. The method for producing the iron-based powder 
material as claimed in Claim 23, wherein said solid- 
ification assistant is admixed in concentrations of 1 
to10wt%. 

30 

25. The method for producing the iron-based powder 
materia! as claimed in Claim 23, wherein said coke 
is admixed in concentrations of 5 to 50 wt%. 

26. The method for producing the iron-based powder 35 
material as claimed in Claim 19, wherein recovery 
dusts collected in a steelmaking process are ad- 
mixed at the time when or after said brittle compact 

is crushed, 

40 

27. The method for producing the iron-based powder 
material as claimed in Claim 26, wherein said re- 
covery dusts are admixed in concentrations of 10 
to30wt%. 

45 

28. The method for producing the iron-based powder 
material as claimed in Claim 19, wherein said cot- 
ton-like aggregates are those adjusted for the con- 
tent of water to not more than 50 wt% and for the 
content of oil to not more than 1 0 wt%. 50 

29. The method for producing the iron-based powder 
materia! as claimed in Claim 19, wherein said brittle 
compact is adjusted for the content of water to 2 to 

12 wt% and for the content of oil to 1 to 5 wt%. 55 

30. The method for producing the iron-based powder 
material as claimed in Claim 19, wherein said grind- 



ing chips are those containing not less than 0.2 wt% 
of carbon. 
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